Reactivation of methylation-silenced tumor suppressor gene p16INK4a by nordihydroguaiaretic acid and its implication in G1 cell cycle arrest.
Phytoestrogens, including the two major groups isoflavones and lignans, are chemicals with weak estrogenic activity which occur naturally in many foods and herbs. Recently, several intriguing studies reported that some isoflavones can affect DNA methylation status. However, little is known about the effect of plant lignans on epigenetic modification. Using cultured T47D and RKO human cancer cells as a model, we studied the modulating effects of nordihydroguaiaretic acid (NDGA), a member of the lignan family, on the methylation status of the gene promoter region. Our results indicated that NDGA reverses p16INK4a CpG island hypermethylation, and restores its transcription and expression in both cell lines. Cytometric analysis showed that NDGA significantly affects cell cycle progression by arresting cells at the G1 phase. Consistent with the reacquisition of p16INK4a expression, we also found that NDGA induces cellular senescence in cancer cells. This is the first study demonstrating that a member of the lignan family can induce demethylation in human cancer cell lines, suggesting a novel epigenetic mechanism in the prevention or treatment of cancer.